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Abstract
Background: At exercise intensities around ventilatory threshold (VT), the extent to which individuals experience
pleasure or displeasure from the exercise varies between individuals. One source of this variability is proposed to
be the cognitive appraisal that occurs during the exercise which influences the generation of the affective
response. When individuals self-select their own intensity they choose to exercise around VT and experience more
positive affective responses, again the explanation being that cognitive appraisal processes influence the choice of
intensity and resulting affective response. However, the specific factors that comprise this appraisal process have
not been thoroughly explored. In addition, it is not clear if activity status influences this appraisal and different
cognitive factors play a role in the generation of affective responses. Therefore, the purpose of this study was to
explore the cognitive factors that influence the affective response experienced during prescribed and self-selected
intensity exercise in low-active and high-active women.
Methods: Seventeen low-active and 15 high-active women (M age = 45 years, SD = 10) completed a graded
exercise test and two 30 min bouts of treadmill exercise, one at a self-selected intensity and one prescribed at an
intensity around VT. Using ‘think aloud’ procedures, every five min, the women were asked to provide an affective
response and explain the thought processes that caused them to report that affective response. Using inductive
content analysis, the verbal reports provided by the women were analysed for key themes and categories that
emerged as explaining the factors that underpinned the generation of the affective response. Data from the low-
active and high-active women were analysed separately.
Results: Concepts relating to pre-exercise affective state, perceptions of ability, immediate and anticipated
outcomes, attentional focus and perceptions of control emerged. The physiological demands of the exercise
stimulus influenced affective responses through themes related to the interpretation of physiological symptoms
and the physiological state of the body. No thematic differences emerged between high-active and low-active
women.
Conclusion: Results highlight the complex interaction of psychological and physiological influences in producing
an affective response to exercise and provide insight into how exercise can be structured to elicit positive affective
responses.
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The Hedonic principle suggests that individuals choose
to participate in behaviours which are pleasant (lead to
positive affective responses) and avoid those that are
unpleasant [1]. The role of affective responses in influ-
encing future behavioural decisions extends to exercise.
Williams et al. [2] have shownt h a ta f f e c t i v er e s p o n s e s
to a moderate intensity exercise stimulus predicted exer-
cise behaviour 6 and 12 months later. One of the key
determinants of the affective response to exercise is the
intensity at which it is performed. To understand the
relationship between exercise intensity and affective
responses research has focused on quantifying pre- to
during and pre- to post-exercise changes in affective
responses at different exercise intensities [3-14]. One of
the key findings of this research is that there are great
inter-individual differences in the affective response to
exercise, particularly at intensities classified as ‘moder-
ate’ and also those classified as lying around the ventila-
tory threshold (VT). However, except for research
investigating the role of self-efficacy and attentional
focus, little attention has been focused on understanding
the cause of the affective changes during exercise or the
cause of the individual differences in affective response.
Rose & Parfitt [12] suggested that “knowing ‘why’ some-
one feels the way he or she does during exercise...could
be just as important as knowing ‘how’ he or she feels”
(p. 306) and could provide significant theoretical and
practical advances [3].
A growing body of literature grounded in the propo-
sals of the dual-mode model (DMM) [15,16] has
demonstrated consistent results when investigating
affective responses during and following exercise of dif-
ferent intensities at a group level. An underlying pre-
mise of the DMM is that exercise intensity should be
defined according to a fixed metabolic profile (such as
ventilatory threshold or lactate threshold) rather than
according to a percentage of maximal capacity. This
ensures that individuals are in the same metabolic state
when responding affectively to the exercise, a situation
that cannot be guaranteed when using %HRmax or %
VO2max [17]. Using a fixed metabolic marker removes a
potential confound when comparing affective responses
between individuals and between intensities. Using VT
to define exercise intensity, research has shown that
during intensities prescribed below and around VT
affective responses have a mainly positive valence
[4,5,9,11,12,14]. In comparison, during exercise pre-
scribed at an intensity above VT, affective valence is less
positive and in some cases negative, especially when
exercise continues until volitional exhaustion
[4-6,8,11,12,14]. What is more interesting however, is
that for intensities below VT and especially around VT,
great variability exists between individuals in terms of
whether exercise will induce an increasing, decreasing
or stable sense of pleasure [e.g., [12]]. Whereas, above
VT there is less variation between individuals and gen-
erally everyone experiences a decline in pleasure. The
DMM proposes that the interplay between two factors
explains these affective responses to exercise; a cognitive
appraisal process and interoceptive cues. At intensities
below VT, the affective response to exercise is generated
mainly through a cognitive appraisal process (hence the
variability in responses that occur). As intensity
increases to sit around VT, the cognitive appraisal pro-
cess remains dominant but there is also some influence
from the interoceptive cues generated from the symp-
toms of the exercise. As intensity continues to increase
beyond VT, the interoceptive cues become the sole
influence and override the influence of cognitive pro-
cesses (producing the homogenous negative affective
response).
As a means of reducing these individual differences,
researchers adopted self-selected intensity protocols
[7,10-12,18]. Rose and Parfitt [12] proposed that allow-
ing an individual to self-select their own exercise inten-
sity should result in more positive and less variable
affective responses because the individual’sc o g n i t i v e
appraisal and resultant affective response will influence
their intensity selection to maintain or enhance the
affective response. Interestingly, on average, individuals
choose to exercise at intensities around VT [10-12,19]
but individual differences in the chosen intensity are
also demonstrated. Although affective responses during
self-selected paradigms are in the positive range, indivi-
dual variability, although reduced, is not eliminated [e.g.,
[12]].
Ekkekakis [15] speculated that self-efficacy, prior exer-
cise history, goal achievement, personality characteristics
and the social context would be involved in the cogni-
tive appraisal process. Research has since supported
some of these cognitions as important to the affective
response. Ekkekakis et al. [5] have shown that the more
predisposed an individual is to tolerate the symptoms of
the exercise and continue to exercise, and the extent to
which individuals have a preference for the imposed
intensity, predicted 16-18%a n d1 6 - 2 1 %o ft h ev a r i a n c e
in affective responses towards the end of exercise at
intensities around VT. Furthermore, quantitative
research has consistently shown that there is a relation-
ship between self-efficacy and the affective response to
exercise [e.g., [20,21]]. Associative and dissociative
thought patterns during exercise have also shown a rela-
tionship with affective responses [e.g., [14,22,23]]. Blan-
chard et al. [22] found that having dissociative-external
(non-exercise related stimuli not related to one’ss e l f )
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beginning of a graded exercise test their female partici-
pants had a largely dissociative attentional focus and as
the exercise intensity increased their attentional focus
became progressively more associative and was accom-
panied by a progressive decline in affective responses.
Interestingly, they reported that at VT, attentional focus
was halfway between fully associative and fully dissocia-
tive suggesting that participants were thinking about the
physical sensations of the exercise as much as they were
able to focus on non-exercise related stimuli.
More recently, using a qualitative methodology, Rose
and Parfitt [12] investigated the factors that influenced
the generation of affective responses during exercise
below, at and above VT and to a self-selected intensity.
They concluded that to achieve a positive affective
response individuals need to experience a combination
of the following factors: to perceive that they have the
ability to cope with the intensity and complete the exer-
cise session, to feel they are being comfortably chal-
lenged and that the exercise is not out of their control,
to perceive they are gaining benefit from the exercise
and to be able to dissociate from the symptoms of the
exercise. The factors appeared to interact to influence
the final affective response and the importance of each
factor differed between exercise intensities and between
participants as a result of their unique cognitive apprai-
sal. Results of this study supported the speculations of
Ekkekakis [14] and also showed the significance of per-
ceptions of control and different thought patterns on
affective responses. Although this study was able to
identify the cognitions that influenced an individual’s
affective response, it was limited in the fact that the
themes were generated from an interview that asked
individuals to recall how they had felt and what had
caused them to feel that way after the exercise session
had been completed. By employing this methodology,
individuals may not have provided an accurate or full
account of all the underlying processes that influenced
their affective response at that time, or they may have
drawn upon prior assumptions or theories about what
they expect should have caused their response [24].
The use of protocol analysis [25] to elicit verbal
reports of what participants think about while they are
exercising will overcome the limitations of the retro-
spective recall approach. This process, where partici-
pants ‘think aloud’ while completing a task, has been
shown to elicit an accurate verbal report of the cognitive
processes going on at the time and avoids the need for
any additional cognitive processing to generate explana-
tions [25]. Importantly, Ericsson and Simon [26] state
that if the information contained within the working
memory includes factors relating to focus of attention,
self commands, current sensations or thoughts or pre-
vious activities then participants should be able to think
aloud concurrent with performing a task. Protocol ana-
lysis has been used extensively in studies where partici-
pants are asked to undertake a problem solving exercise
(e.g., a mathematical problem) and verbalise their
attempts to solve the problem [e.g., [27,28]]. More
applicably, it has also been used to examine dissociative/
associative thought processes that runners have during
exercise [22,29]. For example, Blanchard et al. [22]
asked individuals to “talk about anything on their
minds” (p.124) in the last 5 minutes of a 20 minute run.
Thus, protocol analysis procedures have been used suc-
cessfully to elicit the cognitive processes underlying the
pattern of associative and dissociative thoughts during
running and would seem to be an appropriate procedure
to investigate the cognitive processes underlying the
generation of an affective response.
The extent to which the cognitive appraisal processes
differ according to activity or fitness status has not been
examined. Quantitative research has shown that activity
or fitness status influences the affective responses gener-
ated by bouts of exercise at different intensities [e.g.,
[30-33]]. Since activity status seems to impact affective
responses at different intensities, the cognitive appraisal
process that helps create the affective response may also
be different between high-active and low-active partici-
pants. For example, it would be expected that high-
active participants would have higher perceptions of
ability that may lead them to experience more positive
affect, particularly at higher intensities. The knowledge
of how high-active individuals experience pleasure from
exercise may provide insight into how exercise can be
structured to elicit a more positive affective response for
low-active participants.
In light of previous research, the purpose of this study
was to investigate the cognitive factors that influence
t h eg e n e r a t i o no fa na f f e c t i v er e s p o n s et oe x e r c i s ed u r -
ing exercise conducted at VT and at a self-selected
intensity in both low-active and high-active women
using protocol analysis.
Methods
Participants
Nineteen low-active and 17 high-active women volun-
teered to participate by responding to adverts placed in
a local newspaper, the University newsletter, local gyms
and on hospital noticeboards. Two low-active and two
high-active women dropped out of the study due to
i n j u r ys u s t a i n e dw h i l en o ti n v o l v e di nt h es t u d y .
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and 15 high-active women (M age = 46.4 years, SD =
10.6) completed the requirements of the study.
Women who were recruited as low-active were
required to have not exercised more than once a week
for the previous six months. Those who were recruited
as high-active were required to have participated in at
least three exercise sessions per week for 20 min or
more at a moderate to vigorous intensity for the pre-
vious six months. Leisure Time Exercise Questionnaire
[34], results showed the high-active women engaged in
significantly greater amounts of physical activity per
week than the low-active (M =6 6 . 3M E T S ,SD = 23.19
compared to 17.6 METS, SD =1 3 . 5 ) .F u r t h e r m o r e ,t h e
high-active women had a significantly higher mean
 VO peak 2 (40.4 ml kg
-1 min
-1, SD =4 . 7 )c o m p a r e dt o
t h el o w - a c t i v e( 3 1 . 1m lk g
-1 min
-1, SD =5 . 0 ) .B a s e do n
the American College of Sports Medicine’s [35] norms
for VO2max for females aged 40-49, our high-active
group lie between the 80-90
th percentile, while our low-
active group lie between the 20-30
th percentile.
Together, these results suggest that our classification of
participants into high- and low-active is justified.
Before being accepted into the study, the women com-
pleted a medical history questionnaire which ensured
that they did not have cardio-respiratory or muscular
contraindications to participate in exercise and that they
were not currently taking any medications for health
problems. All participants gave written informed con-
sent. Ethical approval was granted from the University
Ethics Committee. This study is part of a larger project
investigating affective responses to prescribed and self-
selected exercise in low-active and high-active women.
The quantitative data arising from the project has been
submitted for publication.
Measures
Concurrent verbal reports [25,26] were used to elicit the
thoughts of the women durin gt h ee x e r c i s es e s s i o n s .
Using standardized prompts, this ‘think aloud’ method
encouraged participants to report the thought processes
that led them to verbalise a particular affective response
immediately after that affective response had been pro-
vided. This method provides an indication of what the
women were aware of during the exercise session and
provides insight into the decision-making processes
underlying the generation of their affective response
[36]. Ericsson and Simon [25] stated, “verbal reports eli-
cited with care and interpreted with full understanding
of the circumstances under which they were obtained
are a valuable and thoroughly reliable source of infor-
mation about cognitive processes” (p. 247) particularly
when the thoughts are verbalized immediately or very
shortly after they are attended to. The procedure for the
think aloud protocol is described below.
Affective responses were measured from the perspec-
tive of the circumplex model [37]. Affective valence
(pleasure/displeasure) was measured using The Feeling
Scale [38] where participants rate their current feelings
on an eleven point bipolar scale ranging from +5 (very
good) through 0 (neutral) to -5 (very bad). Perceived
activation was measured using The Felt Arousal Scale of
the Telic State Measure [39] where participants are
asked to rate their levels of arousal on a six-point scale
ranging from low arousal (1) to high arousal (6).
Procedures
All 32 women completed two 30 min bouts of treadmill
exercise on the Quinton Series 90 Q65 treadmill in a
laboratory, during which they completed a concurrent
verbal report of their thoughts during each session. One
bout was performed at a prescribed intensity corre-
sponding to the individual’s ventilatory threshold (VT)
and the other at a self-selected intensity (order counter-
balanced). One exercise session was completed per week
at the same time of the day and on the same day of the
week. Prior to these exercise sessions, individuals parti-
cipated in a maximal graded treadmill test to volitional
exhaustion test protocol. This session served to establish
their peak aerobic capacity (  VO peak 2 )a n dV Tf r o m
which the prescribed intensity was determined and the
self-selected intensity could be calculated. The exercise
test was based on the Balke-Ware treadmill graded exer-
cise test protocol [35]. The women walked/jogged on a
gradient of 0% for 3 min. The speed was then increased
and every min thereafter, the gradient was increased by
1-2%, while maintaining a constant speed. The test con-
tinued until the participant reached the point of voli-
tional exhaustion. Continuous breath analysis was
performed using a Sensormedics 2900 Metabolic Cart
(Sensormedics Corporation, Yorba Linda, Ca) metabolic
analysis system and subsequently, the data was averaged
over 20-s intervals and used in the determination of
 VO peak 2 . The analyser was calibrated before each test.
The test was classified as a maximal effort if two of the
standard criteria for reaching maximal oxygen uptake
were reached: 1) a peak or plateau in oxygen consump-
tion (changes of less than 2 ml
-1 kg
-1min with one
incremental change in intensity), 2) a respiratory
exchange ratio of ≥ 1.1 and 3) reaching or exceeding a
final heart rate of age-related maximum (220 bpm -
age).  VO peak 2 w a sd e t e r m i n e da st h eh i g h e s t  VO2
value attained after reaching the standard criteria. The
V-slope method was used to determine VT.  VCO2 was
plotted against  VO2 a n df r o mv i s u a li n s p e c t i o no ft h e
graph, VT was determined to be the point at which the
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Two investigators independently assessed the graphs
and if there was disagreement between these two inves-
tigators, a third investigator analyzed the graphs and dis-
cussions between the three investigators were held until
a consensus was reached on where VT lay. This visit
also served as a familiarization session for the scales
used to measure affective responses.
Experimental Exercise Sessions
After being fitted with a heart-rate monitor (Polar
PE3000, Finland) a pre-exercise FS and FAS value was
provided. The women then stood on the treadmill and
were given the following standardized details on the
purpose of the session and for the think aloud proce-
dure,
The purpose of the session is to find out how you
feel while you are exercising and what factors influ-
ence the way you are feeling while you are exercis-
ing. Every 5 min you will be asked to provide a
measure of the Feeling Scale and the Felt Arousal
Scale and I will ask you to provide an account of the
thoughts that influenced your responses to those
scales. I am interested in anything and everything
that runs through your head in terms of how you
are feeling and what is influencing the way you are
feeling. If at any point through the exercise you feel
a certain way or think ‘that’sw h yI ’mf e e l i n gt h i s
way’ then please verbalise those thoughts, you don’t
have to wait until the 5 min period is up.
A microphone was then fitted to the collar of the par-
ticipant’s t-shirt. The microphone was attached to a
digital voice recorder (Olympus WS-100). The recorder
was kept on ‘pause’ d u r i n gt h ee x e r c i s es e s s i o na n da t
the end of each 5 min exercising period the recorder
was turned to ‘record’ by the researcher. Additionally, if
the participant started to speak and verbalise their
thoughts at other points during the exercise session the
recorder was again switched to record by the researcher.
In the prescribed intensity condition, the women were
then told that they would be exercising for 30 minutes
and that the intensity of the session would be set for
them. They were given a 2 min warm-up period and
then the intensity was set to the required intensity for a
further 30 min. In the self-selected intensity condition,
the women were told,
You will be exercising on the treadmill for 30 min, I
would like you to select an intensity that you prefer and
that you would consider doing regularly. You will have
the opportunity to change the speed and the gradient
every 5 min if you wish.
They were then given instructions on how to manipu-
late the speed and gradient of the treadmill and were
told to play around with the intensity until they felt they
had found the intensity that they preferred (typically
around 1-2 min later) and then the 30 min exercise per-
iod started.
At the end of each 5 min period, the women were
asked to provide a reading from the FAS and then FS
scales that were pinned to the wall next to the treadmill.
They were then encouraged to begin the think aloud
p r o c e d u r eb yt h ep r o m p t s ,“What ran through your
mind to help you decide that you felt that way?” Further
probing questions were used to prompt the participant
to elaborate on what they meant, to gain clarity in
meaning and to ensure that all explanations for affective
state were elicited. Examples of these probes include,
“Can you tell me what you mean by good/fine/that?”,
“What information do you use to decide that you feel
comfortable?”, “How do you know the intensity is easy”.
Although this practice deviates from the true protocol
analysis procedures and asks individuals for more detail
than is contained in their recalled thoughts, this proce-
dure was necessary to gain a complete understanding of
the cognitive factors underpinning the affective
response. Ericsson [41] reports that instructions to gen-
erate self-explanations for the content of the thoughts
have been found to improve the participant’sc o m p r e -
hension, memory and learning compared to merely
thinking aloud. The rationale for not using such
prompts is that some participants may have to go
beyond any retrievable memory to provide an answer
and will have engaged in additional cognitive processing
to generate the thoughts which provide the required
explanation. Ericsson [27] states that this changes the
sequencing of mediating thoughts occurring during the
problem solving task. However, in this study, the
sequence of the mediating thoughts is not important
since we are not determining the solution of a problem
solving task, we are merely trying to understand all of
the thoughts that have influenced the affective response.
Thus the validity of the protocol analysis was not
compromised.
Analysis
The verbal reports generated during the exercise ses-
sions were transcribed verbatim. These transcripts pro-
vided the documents from which a thematic analysis
was undertaken. The aim of thematic analysis is to
identify themes within the data, in this case, themes
relating to the cognitive factors which influenced the
generation of an affective response. Unlike content
analysis, thematic analysisi sa ni n d u c t i v ep r o c e s s
because the categories into which the themes will be
classified have not been predetermined prior to the
analysis [42]. To become fully immersed in the data,
the transcripts were read (and checked) while listening
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raw data quotes capturing a distinct thought were
identified and given a conceptual label. These thoughts
were then analyzed for commonality of meaning and
organized into themes. Common themes were then
combined into core categories. The themes and cate-
gories were compared and contrasted until no new
themes could be determined and the data could be
accounted for by the core categories [43]. The inter-
view transcripts of the high-active and low-active
women were analysed separately, the high-active data
was analysed first. To ensure trustworthiness of the
analysis, two researchers independently identified the
raw data quotes and emergent themes and following
discussion established the core categories [43]. Direct
quotes have been provided so that readers can experi-
ence for themselves the women’s perspectives [44].
The time during the exercise session at which each
quote was recorded, whether it belongs to an high-
active (HA) or low-active (LA) woman and whether it
was taken from the prescribed (P) or self-selected (SS)
c o n d i t i o na r es h o w ni nb r a c k e t s .
Results and Discussion
To provide context to the qualitative data, across the 30
min, statistical analysis using two factor repeated measures
analysis of variance showed that on average, the indivi-
duals exercised at the same intensity in the at-VT and
self-selected conditions (results of the statistical analysis
are available on request to the first author). Importantly,
on average, the high-active and low-active women chose
to exercise at the same intensity relative to their VT and
as expected, this meant that the high-active women exer-
cised at a significantly higher relative intensity than the
low-active women (high-active M = 81.6% HRpeak, SD =
8.1; low-active M =6 8 . 7 %H R peak, SD =8 . 2 ) .
The core categories that emerged as underlying the
generation of affective responses in the high-active and
low-active groups were similar, although there were dif-
ferences in the themes which comprised the core cate-
gories. All categories and themes are shown in Table 1.
To avoid repetition, the results from the two groups
were merged and any differences in emergent themes
found between the high-active and low-active women
were explicitly identified and discussed. Since the aver-
age exercise intensity in both conditions was the same,
data was not specifically analysed to investigate differ-
ences in the prescribed and self-selected conditions,
however, the raw quotes that comprised each theme
were examined to ascertain whether or not the theme
was unique to one exercise intensity condition. If it was
clear that a theme was more prevalent to one of the
conditions, this was discussed. Importantly, the cate-
gories are not presented in any order of importance
because protocol analysis does not determine which
thought processes had greater or lesser importance to
the generation of affective responses. Similarly, we do
not present information on how frequently a particular
theme or category was discussed because our underlying
philosophy is that all the information provided, however
frequent, is important to build the overall picture of the
cognitive influences on affective responses [43].
Pre-Exercise Affective State
This category described the influence that the women’s
general affective state before exercise had on their affec-
tive response during exercise. The low-active women
described themes related to state of mind, positive pre-
exercise affective state and negative pre-exercise affec-
tive state. Only the negative pre-exercise affective state
theme emerged from the high-active women. State of
mind characterised comments such as, “Im u s tb ei na
good place in my head” (10 min, LA, SS) and, “I’ma
fairly positive person I think most of the time” (5 min,
LA, P) which had a positive influence on affective
responses. Feeling positive pre-exercise reflected com-
ments like, “I think overall I feel good because I’ve had
ag o o dd a y ” (5 min, LA, P). For the low-active women,
feeling positive pre-exercise was, in part, due to their
motivation for exercise, “I’m really feeling that I want to
get back into my exercise, I looked forward to coming
here today” (10 min, LA, P). Alternatively, negative pre-
exercise affective state seemed to lower affective
responses during exercise in both the high-active and
low-active women. This comprised feeling tired, “I’m
f e e l i n gv e r yt i r e dj u s tg e n e r a l l yb e f o r eIg o to nt h e
treadmill so that would take me lower [on Feeling
Scale]” (5 min, LA, P) and having low levels of motiva-
tion, “I probably wasn’t actually looking forward to
doing this tonight necessarily, so I kind of was coming
with a little bit of, not dread but kind of, do I really
want to do this?” (5 min, HA, SS). The influence of pre-
exercise affective state was summed up, “It h i n ki ta l l
depends on how you start, if you start feeling good then
I keep that, but if I start feeling unmotivated then it’s
very difficult to improve” (10 min, LA, P).
Quantitative research has shown that affective state
prior to exercise can influence the extent to which exer-
cise will improve affective state [e.g., [45,46]]. Our
results showed that the influence of pre-exercise affec-
tive state (whether positive or negative) seemed to have
its main influence in the first 10-15 min of the exercise
session. Potentially, once the women started exercising
their negative pre-exercise affective state improved. It
w a si n t e r e s t i n gt os e et h ei n f l u e n c eo fe x e r c i s em o t i v a -
tion impacting on pre-exercise affective state. This may
suggest that if individuals arrive to an exercise venue
motivated and enthusiastic about exercise then this is
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to that exercise session being positive.
Outcomes from Doing Exercise
This category described the immediate outcomes and
anticipated outcomes that the women felt as a conse-
quence of the process of exercising. For both the high-
active and low-active groups, this category comprised
themes relating to doing exercise, immediate conse-
quences of exercise, enjoyment of exercise and longer
term benefits of exercise. Doing exercise reflected that
the women felt good because, “I’m actually doing some-
thing physical, rather than putting something off” (10
min, LA, SS) and because of the feelings associated with
just moving, “It’s just moving my body you know, I sit
around all day at a desk and it’sj u s tn i c et om o v e ” (5
min, HA, SS).
The women described the consequences of exercise as
feeling more awake, more relaxed, more invigorated,
happier, energized, generally feeling better and providing
at i m eo u tf r o ml i f e ’s worries. For example, “just the
feeling that you’re waking up more, you’ve got air in
your lungs or your body’s moving, everything’ss o r to f
functioning” (5 min, HA, SS). The high-active women
also described a theme relating to stimulation, “at the
beginning...there was a lot of emphasis on feeling stimu-
lated and kind of that rush I get from beginning exer-
cise” (30 min, HA, SS).
Both the high-active and low-active women stated that
their affective response was “because I’m enjoying what
Table 1 Factors influencing the affective responses of low and high active women.
Low-Active Group High-Active Group
State of mind Pre-Exercise Affective State
+ve pre-exercise affective state
-ve pre-exercise affective state -ve pre-exercise affective state
Doing exercise Outcomes of Doing Exercise Doing exercise
Consequences of exercise Consequences of exercise
Enjoyment of exercise Enjoyment of exercise
Benefits of exercise Benefits of exercise
Stimulation
I can do it Perception of Ability
Ability to sustain intensity
Ability to exercise longer than 30 min
Ability to cope Ability to cope
From exercising Achievement From exercising
Performance accomplishments Performance accomplishments
Satisfaction Satisfaction
Thinking about nothing Focus of Attention Thinking about nothing
Not aware of time Not aware of time
Thinking of things outside exercise Exercise happening without thought or attention
Switching off from body Association with interoceptive cues
Focused on exercising
Anticipation of the End
Cardiorespiratory Awareness of Interoceptive Cues Cardiorespiratory
Temperature Temperature
Perspiration Perspiration
Muscular Muscular
Integration of cues Integration of cues
Level of fatigue
Warm up Perception of Physiological State Warm up
Steady state/rhythm Steady state/rhythm
Getting into rhythm
Appropriateness Self-monitoring of the Exercise Intensity Appropriateness
Comfort Comfort
Preference for intensity
Perception of Control
Rose and Parfitt International Journal of Behavioral Nutrition and Physical Activity 2010, 7:15
http://www.ijbnpa.org/content/7/1/15
Page 7 of 15I’md o i n g ,I ’m quite liking the walk” (20 min, HA, P);
“cause this feels ok, it feels actually quite enjoyable” (5
min, LA, SS). The high-active women also explained
that they enjoyed the exercise because “you know it’s
doing you good” ( 2 5m i n ,H A ,P ) ;f o r“t h ec h a l l e n g eo f
making myself do it” (5 min, A, SS) and because it was
an enjoyable intensity. Motivation research suggests that
exercising because of the inherent enjoyment gained is
important for long term exercise behaviour [47] and is
linked with more positive psychological outcomes,
including positive affective responses [48]. Thus, the fact
that the low-active women in particular were experien-
cing enjoyment is a positive outcome.
As well as the immediate consequences of exercise,
the women were thinking about the longer term out-
comes of continued exercise participation and this con-
tributed to affective responses. For example, “Ia l w a y s
like to think that I’m feeling healthy on the inside as
well as the out and they always say that, you know, that
if you’re exercising that’s good for you” (10 min, LA, P).
This supports previous research [12] in showing that
individuals evaluate the longer term health and fitness
benefits that exercise can provide to generate an affec-
tive response. This result is not surprising given that
exercise, particularly in the adoption stage, is a goal
directed activity and the sense of whether exercise is
worthwhile comes from the achievement of such goals
[49,50]. Fredrickson [51] has also proposed that the
affect that accompanies the outcome of an experience is
an indicator of whether the goal directed activity has
been perceived as worthwhile. This study also adds that
the immediate consequences of exercise are also impor-
tant to the value of the activity and hence the genera-
tion of the affective response.
Perception of Ability
This category described how the women’s thoughts
relating to their exercise ability influenced their affective
responses. This category was particularly prevalent for
the low-active women with perceptions of ability being
determined from thoughts of, ‘I can do it’, ability to sus-
tain intensity, ability to exercise longer than 30 min, and
having an ability to cope. For the high-active women
only the ability to cope theme emerged. ‘Ic a nd oi t ’
related to the perception of being able to complete the
exercise, “Ik n o wI ’mag o o dw a l k e rs oIk n o wt h a tI
can do this” (5 min, LA, SS), even when it was harder
than normal, “I was thinking this is a wee bit harder
than what I would be if I was just going for a normal
walk...but now I can do this” (20 min, LA, P). This
helped the women to know that it wasn’tg o i n gt oh a v e
a negative impact on their self-esteem, “I feel like this is
manageable so you know I’m not going to kill myself,
I’mn o tg o i n gt og oa w a yf r o mh e r et h i n k i n gb a d
thoughts about myself” (10 min, LA, SS). The women
specifically commented that being able to sustain the
intensity influenced affective responses, “I still feel fine I
know that I can continue...like my body can keep up
with the pace, I don’t feel like I’ms t r u g g l i n g ” (20 min,
LA, P). While, at the end of the exercise session, feeling
able to continue exercising after the 30 minutes was fin-
ished was a positive influence, “Yeah I’m feeling good,
felt like I could have continued if I needed to without a
problem” ( 3 0m i n ,L A ,S S ) .B o t ht h eh i g h - a c t i v ea n d
low-active women described having an ability to cope,
“I’m not down in the [feeling] bad area because I feel
like I’m coping with this exercise and its not too diffi-
cult” (30 min, LA, SS).
Particularly for the low-active women, feeling confi-
dent in being able to exercise was important to feeling
that exercise was pleasant. Similar to Rose and Parfitt
[12], participants became more confident as the exercise
continued and they knew they could successfully accom-
plish the task. Encouragingly, after the initial five min-
utes, there were very few comments which suggested
individuals doubted their ability to continue. For exer-
cise professionals this is heartening because if an exer-
cise intensity around VT is prescribed or individuals are
allowed to self-select their intensity these intensities will
be perceived as achievable and should support the
development of self-efficacy.
The influence of self-efficacy on acute affective
responses and on exercise motivation in general is well
recognised [52], consequently, we expected that a theme
related to perceptions of ability would emerge. Fredrick-
son [51] proposed that affect experienced during an
experience (particularly the peak affect) carries meaning
relative to the individual’s personal capacity to achieve
and cope with the exercise. This theme demonstrates
the influence of this cognitive appraisal of ability and
c o p i n go nt h ea f f e c t i v er e s ponse experienced during
exercise. The expected differences between the high-
active and low-active women emerged with the low-
active being more preoccupied with thoughts about
their exercise abilities. The high-active women seemed
to hold strong efficacy beliefs and did not question their
ability to exercise and consequently, this theme played a
less prominent role in determining their affective
response. These results reiterate the need for exercise
prescriptions which support the new exercisers percep-
tions of confidence, both to increase motivation for
exercise and to ensure pleasant affective responses
occur.
Achievement
This category characterized the achievement that both
high-active and low-active women felt from doing exer-
cise, from what they achieved during the exercise and of
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achievement was gained from a number of sources. At
the end of the 30 min it was gained from having done
some exercise, “if I achieved my exercise in the day I’ll
feel good for the rest of the day so its kind of like, ‘ah
tick I’ve done that, I don’th a v et of i tt h a to n ei nn o w " ’
(30 min, HA, P) and from “giving yourself a good blow
out, you feel better” (30 min, HA, SS). During exercise,
achievement was gained from having successfully exer-
cised at a higher intensity or for longer than normal,
“I’m feeling a sense of accomplishment that I’ve kept it
up at probably a faster pace” (15 min, HA, P), “af e e l i n g
of achieving ‘cause I’ve gone longer” (20 min, LA, P) or
because, “I achieved my goal which I didn’tt h i n kI
could achieve so that made me feel good” (30 min, HA,
SS). For low-active women there was a sense of achiev-
ing something they had not done in a while or they
hadn’t realized they could achieve, “It h i n ki t ’st h ej u s t
t h ef a c tt h a tI ’m doing something that I haven’td o n e
before and I’m succeeding at it” (15 min, LA, SS); “it’s
almost like an accomplishment, ‘yeah I can do it, good’
and that makes me feel better” (15 min, LA, SS) and
also from the fact that they got around to exercising, “I
would like to do things that are good for my body but..
um..there’sl o t so fr e a s o n sw h yI ’dp u ti to nt h eb a c k
burner, so if I get around to it I feel good about that”
(10 min, LA, SS).
Rose and Parfitt [12] discussed the influence of sense
of achievement on affective responses through their out-
comes of exercise theme because participants only
described the sense of achievement felt at the end of the
exercise. However, participants in this study described a
sense of achievement not simply as an outcome of exer-
cise but more related to their performance accomplish-
ments during the exercise session and even the
achievement of having successfully negotiated the bar-
riers and participated in some exercise. Self-Efficacy
Theory [53] would propose that this sense of achieve-
ment and mastery will reinforce the individual’sc o n f i -
dence in their abilities to exercise.
Focus of Attention
This category described, on what and where, the women
were focusing their attention during the exercise. Stevin-
son and Biddle [54] proposed that attention during run-
ning could be characterised according to two
dimensions: associative/dissociative processes and exter-
nal/internal focus relative to the body. Emergent themes
reflected these different attentional strategies. The
themes differed between the high-active and low-active
women. The high-active women explained their affective
responses were positively influenced in the first 15 min
because the exercise happened without thought or
attention, “it just reaches that state where I don’th a v e
to think about it, it’sj u s tl i k eI ’mo na u t o m a t i cp i l o t
now so I can kind of keep going forever” (15 min, HA,
P). However, as the exercise went on, the women asso-
ciated more with interoceptive cues, “as exercise kind of
goes on...you know it takes it’s toll physically in terms of
sweating you know and greater exertion, then yeah I
guess I focus on those things” (20 min, HA, P). This
was particularly the case when the participant was not
experienced with running, “It h i n ki t ’s just because I’m
n o tu s e dt oi t ,[ w i t h ]r u n n i n gI ’mk i n do fc o n s t a n t l y
analyzing how every part of my body’s feeling at any
one moment (25 min, HA, P).
According to Stevinson and Biddle’s [54] terminology
these high-active women show elements of the associa-
tive/internal strategy and, in line with previous research,
show that as the intensity becomes more effortful (e.g.,
as intensity increases or exercise duration continues)
attention becomes more associative [55]. In the initial
stages, the women reported exercise happening automa-
tically which could reflect an external dissociative strat-
egy or it maybe a completely separate form of
attentional coping that has yet to be formalised.
The low-active participants described a different focus
of attention with themes describing deliberately thinking
about things outside of exercise, “ it helps me if I’mn o t
thinking about the exercise, if I’mt h i n k i n go fo t h e r
things” (20 min, LA, SS); switching off from body, “I
switch off from it [body] and I think that means that I
can push myself further because I do switch off from it”
(15 min, LA, P) and being focused on exercise, “If e e lI
have to concentrate on just walking” (10 min, LA, P).
The first two themes demonstrate deliberate dissociative
strategies being employed by members of the low-active
group. Attention is being focused away from the exer-
cise and the body (external) or towards more problem
solving activities (internal). Stanley, Pargman and
Tenenbaum [56] have shown that the use of dissociative
strategies led to a cycling task being perceived as ‘easy’.
They suggested that adopting these strategies may make
the task seem less daunting. Consequently, our less
experienced low-active group may naturally adopt these
strategies as a coping mechanism.
Both groups reported thinking about nothing, “I’m just
walking along not really thinking about anything much,
just nothing really. It’s quite good to be thinking about
nothing” (10 min, HA, SS), and not being aware of time,
“I’m thinking... that 15 minutes has gone amazingly
quickly” ( 1 5m i n ,H A ,S S ) .B o t ho ft h e s et h e m e sw e r e
influenced by the exercise intensity, “I try to think of
nothing, until it [exercise] becomes extremely hard and
then your brain is driven by what the body can do and
how long it can hold up” (10 min, LA, SS) and, “it
wasn’t as hard like I didn’t feel it in my chest you know,
pounding and pounding yeah, so it’s...you know ‘oh gosh
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themes demonstrate the use of dissociative strategies.
Since individuals were able to use dissociative strategies
this suggests that they did not interpret the exercise as
being too intense (and that the interoceptive cues were
not dominating) such that dissociation was not possible.
Previous research has shown that the individual’s
focus of attention during exercise influences affective
responses [12,14,22,23,29]. Specifically, having a disso-
ciative focus improves affective responses, while having
an associative focus is associated with declining affective
responses. Our results showed that in the first 15 min
the focus of attention was largely dissociative, but in the
latter stages of the exercise focus of attention became
more associative as individuals described becoming
more preoccupied with the physiological symptoms
associated with the exercise. Therefore, in the latter
stages of exercise, it may prove beneficial to implement
strategies which help individuals to continue to dissoci-
ate their attention away from the exercise so that they
continue to view the exercise as pleasant. Since our
study was conducted in the lab environment individuals
may be more likely to associate with their physiological
symptoms than if they were in a more stimulating envir-
o n m e n tw h e r et h e r ea r em o r ee x t e r n a ld i s t r a c t i o n so n
which to focus attention. Conducting this research in a
more externally valid exercise environment should be
the subject of future research and will likely result in
additional cognitive factors emerging.
Anticipation of the End
Towards the end of the exercise, both the low-active
and high-active women stated that knowing that they
were close to the end had a positive influence on their
affective responses, “I think it was probably also know-
ing that it was..ahh..that I would probably be ending
soon yeah that was kind of in my mind so that was
kind of a you know boosting up” (30 min, HA, P).
Baden et al. [57] investigated the influence of anticipa-
tion on Feeling Scale responses in well trained partici-
pants during exercise by manipulating whether exercise
duration was known (20 min), unknown, or unexpected
( t o l dt h e yw o u l de x e r c i s ef o r1 0m i nb u ta t1 0m i n
were asked to exercise for a further 10 min). Their
results showed that affect fell more steeply from 10 to
11 mins in the unexpected condition and remained
lower at 14 min compared to the other two conditions.
Although this study does not demonstrate the increased
positivity that was experienced knowing that the end
was near, it demonstrates that when individuals think
they are at the end of the exercise and they are asked
to continue, their affective response is negatively
affected. Therefore, encouraging exercisers to set a
duration goal for their exercise session may lead to
more positive affective responses towards the end of
exercise.
Awareness of Interoceptive Cues
To decide how they were feeling, both high-active and
low-active women made reference to the physiological
symptoms they were experiencing as they exercised.
These interoceptive cues were grouped into themes
comprising cardiorespiratory, temperature, perspiration
and muscular cues and a theme representing an integra-
tion of cues. The low-active women also described fati-
gue as a separate theme. Affective responses were more
pleasant when participants had a positive interpretation
of the increase in heart rate and breathing, “can feel the
o l dh e a r tp u m p i n gi tf e e l sg o o d ” (10 min, HA, SS);
when the cardiorespiratory cues were not too intense,
“feeling good because I’m not puffing too much and my
heart rate’sn o tt o oh i g ha sf a ra sI ’m concerned” (5
min, HA, SS); and when the interoceptive cues provided
information about the benefits of exercise, “Id of e e la
little bit breathless at time, so it feels as though it’s
doing me some good” (20 min, LA, SS).
Particularly in the low-active women there seemed to
be a temperature at which they felt good but as they got
hotter then this had a negative impact on affective
responses, “I think the drop to [feeling] ‘fairly good’ was
because I’ms t a r t i n gt of e e lv e r yh o t ” (30 min, LA, P).
The women also differentiated between feeling warmer
and perspiring. Most women viewed their perspiration
positively and again as an indicator that exercise was of
benefit, “when you actually perspire somehow that
m a k e sm et h i n kt h a tIh a v ed o n es o m ey o uk n o wd o n e
some good for my body” (15 min, LA, P). However, one
low-active participant viewed their perspiration as
uncomfortable, for another it caused her to feel a little
self-conscious and for another it caused her to feel flus-
tered, “I suppose I feel a wee bit flustered...I’mn o to n e
that has really pushed myself physically over the years
so I suppose I don’t like to be somebody that’s sweating”
(20 min, LA, P).
Muscular cues were more prevalent in the low-active
women, “just probably the reaction from my legs you
know that you can feel it...not such a pleasant experi-
ence” (15 min, LA, SS). The high-active women seemed
to comment on muscular cues only if they had a nig-
gling complaint. The low-active women also commented
on their level of fatigue as an interoceptive cue, “emo-
tionally I feel really good but physically I was getting a
bit tired” (30 min, LA, P).
Although the women commented separately on each
of the different interoceptive cues, there were also times
when they would consider an integration of these cues
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I am feeling quite hot..ah..which is quite early in the
run for me to be feeling so hot so I’mn o tf i n d i n g
that that comfortable. But I’ve got my breath back
and my muscles aren’t hurting anymore in my legs
so hence why everything’s improved (10 min, HA,
P).
To decide on the cause of their affective response two
women explained,
“it’s almost like a systems approach like how’sm y
breathing, how’s my heart feeling, am I sweating too
much, do I feel uncomfortable, do my legs hurt...
yeah. There’s no pain, no breathlessness, heart feels
like it’s pumping ok, don’t feel too sweaty ok good”
(20 min, LA, SS).
These results illustrate the importance of the physiolo-
gical symptoms that exercise produces in the generation
of affective responses. Interestingly, there was no speci-
fic mention of the role of physiological symptoms in the
results of Rose and Parfitt [12]. This is likely due to the
different methodologies employed. Rose and Parfitt [12]
used a recall protocol after exercise, at which time the
physiological symptoms would be dissipating and indivi-
duals may not remember or associate the influence they
had on their during exercise affective response. However
in this study, the protocol analysis captures what influ-
enced the women’s affective response while these phy-
siological symptoms were being experienced and as a
result they were recognised as salient to their affective
response.
Our results show that the individual’s interpretation of
their physiological symptoms was important for their
effect on affective responses. For example, the women
felt more pleasant when they had a positive interpreta-
tion of their increased heart rate and breathing which
also provided an indictor that the intensity was benefi-
cial. Alternatively, the women felt less pleasant when the
cues were interpreted more negatively. For example,
when increased temperature and perspiration led to feel-
ings of self-consciousness and a loss of comfort. The
DMM predicts that at intensities around VT the inter-
play of both psychological appraisal and interoceptive
cues will determine affecti v er e s p o n s e[ 1 5 , 1 6 ] .O u r
results suggest that around VT, the influence of intero-
ceptive cues on affective responses depend on how they
are interpreted. If they are interpreted positively and as
not being overwhelming then individuals will feel plea-
sant. However, when they are interpreted negatively
then affective responses suffer. Importantly, our results
show the individual nature of this interpretation because
some individuals could interpret the cue positively while
others could not. However if the intensity was to con-
tinue to increase above VT, then interoceptive cues will
have a more direct influence on affect as the DMM pre-
dicts. From a practical perspective, changing the indivi-
dual’s interpretation of their physiological symptoms to
become more facilitative may be one avenue to increase
the pleasure experienced from exercise at this intensity.
Perception of Physiological State
This category characterized the women’s perception of
the physiological state of their body. It is distinct from
the previous theme, Awareness of Interoceptive Cues
because it was not simply the symptoms they were
experiencing which impacted on affective responses, but
rather how those cues influenced their perception of
their body’s physiological state. In the first half of the
exercise session, the women felt that they were warming
into the exercise and that had a positive effect on their
affective responses, “I was just getting warmed up yeah,
body’s a bit looser and I’m starting to get into it” (5
min, HA, SS). In the latter stages, comments were more
in line with being in steady state, “It’s more kind of into
that steady state of exercising, that’s really what’sm a k -
ing me feel good” (15 min, HA, SS), or feeling in a
rhythm, “I feel a bit more sort of into the rhythm of it
and a bit more sort of comfortable” (15 min, LA, P).
The high-active women also talked about trying to get
into a rhythm which lay between having warmed up and
reaching steady state, “well it doesn’t feel quite right
until you get into the rhythm of it, so it’sj u s tf i n d i n g
the rhythm that works on a certain day” (20 min, HA,
SS). These results suggest that affective responses were
positively influenced in the initial stages of the exercise
because of the sense of warming into the exercise, while
in the later stages of the exercise, affective responses
were positively influenced because of the feeling of
being in a steady state or rhythm.
Self-monitoring of the Exercise Intensity
This category described how the women self-monitored
the appropriateness and comfort experienced from exer-
cise intensity to inform their affective response. Affective
responses were positively influenced when the intensity
was perceived as being at an appropriate level, “this is a
great pace and I don’tk n o ww h a tt h el e v e lo fe x e r t i o n
i s ,i tj u s ts e e m st ob er i g h t ” (5 min, HA, P). Alterna-
tively, “when it started to get a bit harder I didn’t feel as
good about it” (25 min, HA, SS). The intensity was con-
sidered appropriate because, “I can feel I’ms o r to f
working a wee bit but you know I don’tf e e lo v e r -
whelmed and I feel like it’s quite pleasant just doing
this” (5 min, LA, SS). It was perceived as inappropriate
when it was set too low (in the self-selected condition),
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should have really tried to go a lot harder than I did”
(30 min, HA, SS), and when it was set too high (in the
prescribed condition), “if I were choosing my pace I
wouldn’tb er u n n i n gq u i t et h i sf a s tt o d a y ,Im i g h tb e
another day, but not today” (5 min, HA, P). When the
intensity was appropriate it was described as comforta-
ble, “feel quite comfortable, not working overly hard...
not out of breath sort of gasping for air um feel my
hearts working at a reasonable pace but not too much,
muscles feel relaxed, fairly comfortable” (5 min, HA, P).
This category highlighted that the majority of the
women felt that the intensity that was prescribed and
chosen was appropriate for them. They described the
intensity as comfortable and beneficial, but not over-
whelming and these factors contributed to a positive
affective response. It is likely that this positive interpre-
tation of the intensity will have contributed to the
strong perceptions of ability (described previously) that
they felt towards the exercise.F u r t h e r ,i ti sl i k e l yt h a t
the women’s interpretation of the interoceptive cues will
also have influenced their perceptions of how comforta-
ble and appropriate the intensity was. Ekkekakis and
colleagues [5] have discussed that individuals who are
more predisposed to tolerate discomfort are less likely
to experience a decline in affective valence. They have
also shown that individuals have a predisposition to pre-
fer certain exercise intensities and that this predisposi-
tion significantly predicts self-selected exercise
intensities [19]. These concepts of preference and toler-
ance have been shown to correlate with affective
responses during exercise at VT (r = .58 & .47 respec-
tively). As a consequence, it would be expected that
when an imposed intensity matches that preferred level
or in the context of this study, is perceived as ‘appropri-
ate’ then affective responses will be positive.
We showed that the prescribed intensity was per-
ceived as inappropriate when it was felt to be too hard.
Recently, Lind et al. [18] have shown less positive affec-
tive responses result when exercise is prescribed just
10% above that which individuals self-select. Therefore,
compromised affective responses result when a pre-
scribed intensity is not in line with personal preference.
During our self-selected condition, affective responses
were less positive when the women struggled to find an
appropriate intensity, e.g. when the intensity was set too
low or because they were unfamiliar with the mode of
exercise. The need for practice in being able to self-reg-
ulate intensity has been discussed previously for low-
active individuals [58].
Perception of Control
Unique to the low-active women was a theme describing
the feeling of being in control of the exercise. The
influence that being in control had on affective
responses differed depending on the exercise condition.
During the self-selected intensity the women stated that
being in control positively influenced affective response
because it was empowering and because, “in my mind I
know that I can definitely achieve the 30 minutes
because you’ve given me control over making it slower
if I felt that I couldn’t manage” (15 min, LA, SS). Alter-
natively, during the prescribed intensity condition, posi-
tive affective responses resulted because individuals had
given up control of the exercise intensity, “it’s a pleasur-
able state because I’mn o t ,Id o n ’th a v et od e c i d ew h e n
to stop, that’s already been decided” (10 min, LA, P);
“It h i n ki t ’s got to do with you setting the scales for
me, I’m too timid to see whether I can do that
because I don’tw a n tt os a y‘ah no I can’t’ and then
fail. Whereas if you did it...it’s also about showing
me that I can do it” (20 min, LA, P).
Perceptions of control have been suggested as an
important factor in determining affective responses par-
ticularly when intensity is self-selected [12,18,59] and as
shown in our results, can result in feelings of empower-
ment and confidence. Recently, Vazou-Ekkekakis and
Ekkekakis [59] found that energetic arousal and interest/
enjoyment was greater following an exercise session
with higher autonomy compared with a more control-
ling condition, however, there were no differences in the
pleasure-displeasure dimension of affect during exercise.
Our results showed that in the prescribed condition
having someone else control the intensity also resulted
in positive affective responses with the individuals feel-
ing motivated, challenged and having greater awareness
of their exercise capabilities. It could be argued that in
this prescribed condition, the women were still exerting
t h e i ra u t o n o m yb e c a u s et h e yw e r eh a p p yt og i v eu p
control of the intensity and for others to regulate their
exercise. Therefore, the influence of control on affective
responses may not be due to the objective sense of
“being controlled” that is intended during a prescribed
intensity condition, but whether or not the individual is
willing to give up control of their behaviour to someone
else. The extent to which perceptions of autonomy and
control influence affective responses to exercise should
continue to be the subject of future research.
Conclusion
T h ep u r p o s eo ft h i ss t u d yw a st oe x p l o r et h ec o g n i t i v e
factors that influence affective responses to exercise to
begin to understand why affective responses to exercise
of the same intensity differ between individuals. Support
for the hypothesis that affective responses to exercise
influence exercise adherence is emerging [2,60].
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responses are generated then the exercise experience
can be constructed in such a way as to ensure a pleasure
response and therefore, have a positive effect on contin-
ued participation [3,12]. Backhouse et al. [3] believe,
“affective responses to exercise are subject to multiple
influences, including the physiological and psychological
characteristics of the participants, the physiological
demands of the exercise stimulus, the physical and
social environment, and a multitude of situational
appraisals, all of which form a complex web of interac-
tions” (p. 511). Our results illustrate this complex inter-
action. The core categories that emerged provide an
insight into the cognitive appraisal process that is neces-
sary to make it more likely that a positive affective
response will be experienced during exercise. Women
need to perceive they are capable of completing the
exercise asked of them (perceptions of ability category),
be somewhat motivated to participate in exercise (pre-
exercise affective state category), consider that they are
experiencing, and will obtain, important benefits from
the exercise (outcomes from doing exercise category),
which include a sense of goal achievement (achievement
category). It is important that their attention is focused
away from the symptoms of the exercise itself (focus of
attention category) and that support is provided for the
individual’s autonomy (perception of control category).
Furthermore, the physiological symptoms of the exercise
stimulus will have a positive influence on affective
responses when women can perceive them as facilitative
rather than debilitative (awareness of interoceptive cues
category), when they feel comfortable and not over-
whelmed (self-monitoring of the exercise intensity).
Our findings both confirm and extend the findings of
Rose and Parfitt’s [12] initial research investigating the
cognitive appraisal process and are consistent with
expectations derived from previous quantitative
research, e.g., role of attentional focus [e.g., [14,54]] and
perceptions of ability [e.g., [20]]. The influence of how
individuals felt prior to exercise on affective responses
during exercise was not reported by Rose and Parfitt,
nor was the influence of the immediate benefits experi-
enced during exercise. As previously discussed, this may
reflect the different methodologies employed between
the two studies; post-exercise recall versus verbal reports
during exercise. With retrospective recall, it is likely that
individuals do not verbalisee v e r y t h i n gt h a tt h e yw e r e
thinking during that time. Some information may have a
stronger representation in memory and therefore be
easily recalled, while other information which was only
attended to briefly during the exercise maybe forgotten.
The use of protocol analysis as a method for data collec-
tion was a strength of this study because the informa-
tion was obtained as it was being processed and may
explain why new themes emerged from this study that
were not verbalised by the participants in Rose and Par-
fitt’s research. However, protocol analysis is not without
its own potential problems. Difficulties can occur with
participants being unable to verbalise every thought that
comes into their mind within a particular time frame
[25]. Individuals can find putting words to their
thoughts problematic, indeed, the women in this study
differed in the depth of information that they could pro-
vide in relation to their thoughts. Furthermore, some
women were exercising at an intensity where it may
have been difficult to talk at length because of the
increased breathing rate [29]. A further methodological
consideration for the use of verbal reports is that since
we asked the women to tell us how they were feeling
and the factors that influenced their affective responses
during the exercise, this may have interfered with the
natural generation of an affective response. As a result,
this may have changed the explanations for the affective
response provided by the women that would have been
elicited in a more natural environment. Therefore,
although our results are comprehensive they cannot be
deemed a full account of the cognitive appraisal without
further confirmation.
It was interesting to find that the core reasons that
contributed to the affective response in high-active
w o m e nw e r es i m i l a rt ot h o s eo fl o w - a c t i v ew o m e n .
H o w e v e r ,t h e r ew e r es o m es u b t l ed i f f e r e n c e si nt h e
themes that comprised those core categories. For exam-
ple, the high-active women did not question their ability
to exercise at the required intensity, presumably their
increased exercise experience meant that they had
greater confidence. The category related to pre-exercise
affective state highlighted that, although our low-active
group were not currently exercising, they were clearly
motivated to try and increase their physical activity
behaviour and this was reflected in having a positive
frame of mind prior to participating in exercise. Exercise
studies such as this one are limited in that individuals
with little interest in exercise are unlikely to volunteer.
Therefore, the thought processes that the women had
that impacted on their affective responses during the
exercise should be interpreted in light of these charac-
teristics. If a sample of resistant exercisers had been
recruited then the results may have been different.
Further considerations should be taken into account
when interpreting these results. Since this research was
focused on women, these results are only relevant for
women. The exercise was performed in a laboratory set-
ting, if the exercise had been conducted in a different
social environment, e.g., outdoors, then other cognitive
factors may have influence on affective responses.
Future research should endeavour to identify the cogni-
tive appraisal process in men and the additional
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valid exercise settings.
From an exercise prescription and motivational per-
spective our results provide some tentative guidelines on
how exercise professionals could help individuals experi-
ence positive affective responses from exercise. This
could occur through restructuring exercise sessions to
allow self-regulation of exercise intensity or ensuring the
intensity prescribed is within individual’s capabilities and
perceived as comfortable. This may seem obvious, but as
Lind et al. [18] have shown, setting an intensity just 10%
above that which is preferred can have a negative influ-
ence on affective responses. Recent research has begun
to explore the use of psychological strategies commonly
applied in sport in the exercise context. For example,
Stanley and Cumming [61] have shown that post-exer-
cise affect is significantly more positive when individuals
use ‘enjoyment’ imagery before exercise, compared to
individuals who use ‘technique’ or ‘energy’ imagery.
While Gammage et al. [62] have shown that self-talk is
used frequently during exercise with its main functions
being motivational (for mastery of skills, to control
arousal and maintain drive to exercise) and cognitive (to
focus on technique and to encourage more effective
workouts). Therefore, imagery and/or self-talk strategies
c o u l db eu s e dt oh e l pb u i l dm o t i v a t i o nf o rt h ee x e r c i s e
itself and to support positive perceptions of ability.
Additionally, individuals could be helped to cognitively
restructure their thought processes throughout the exer-
cise. For example, by ensuring that individuals adopted
a dissociative attentional focus, that they were encour-
aged to view their increased heart rate, breathing etc in
a facilitative manner, to focus on their personal achieve-
ments in relation to exercise and lastly, to focus on the
positive outcomes that were being achieved through
exercise. Exercisers may also benefit from knowing how
long the exercise session will last as this will provide a
sense of achievement from reaching it, and will also
help the individual to be psychologically prepared for
the specific duration. The next step for research may be
to focus on the manipulation of these variables and
implementation of certain psychological strategies to see
if a positive affective response to exercise can be facili-
tated. Based upon previous research, we may anticipate
that positive effects will be more apparent at intensities
around and below an individual’s ventilatory threshold
where affective responses have been shown to be influ-
enced by cognitive processes.
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